Expression, characterization and subcellular localization of the Mycobacterium tuberculosis PPE gene Rv1917c.
The PPE gene family of Mycobacterium tuberculosis is thought to be of immunological significance. One member, Rv1917c, is highly polymorphic in clinical isolates. To characterize Rv1917c gene polymorphism and expression, and to determine the cellular location and glycosylation status of the encoded protein. Tandem repeat regions of Rv1917c were amplified and sequenced to determine the molecular basis for the gene polymorphism. RT-PCR analysis was utilized to detect expression of Rv1917c mRNA in liquid cultures of M. tuberculosis H37Rv. The gene was cloned as a 3'-terminal green fluorescent protein (GFP) fusion, downstream of an acetamide-inducible promoter, and expressed in Mycobacterium smegmatis and Mycobacterium bovis BCG. The expression product was characterized in terms of cellular location and glycosylation status. PCR and sequence data demonstrated that variable numbers of tandem repeats within Rv1917c contribute to gene polymorphism. RT-PCR analysis demonstrated that Rv1917c mRNA is expressed in liquid cultures of M. tuberculosis H37Rv. Expression of the recombinant protein in M. smegmatis and M. bovis BCG was visualized by fluorescence microscopy and flow cytometry. A protein of the predicted size (166 kDa) was confirmed by Western blotting. Cell fractionation studies demonstrated that the recombinant protein is hydrophobic, suggestive of cell wall-association, while flow cytometric data derived from antibody binding experiments suggested that it is surface exposed. Analysis of the glycosylation status of the expressed protein failed to demonstrate glycosylation. Rv1917c mRNA is expressed in M. tuberculosis H37Rv, and Rv1917c gene polymorphism is associated with variable numbers of tandem repeats. The recombinant Rv1917c protein is surface exposed.